Graft versus host disease (GVHD) occurring after liver transplant is very rare accounting for only 0.1%-2% cases. Liver being a rich organ in lymphocyte population can rarely lead to GVHD. It occurs if there is presence of antigens in host cells which are not seen in donor. After transplantation, the donor lymphocytes residing within the grafted organ can recognize antigens in the recipient body and can elicit a GVHD. As the hepatocytes remain largely unaffected, the patients present with pancytopenia with relatively normal liver function tests.
CasE rEport
We report a case of a 60-year-old male who was a follow up case of liver transplant (cadaveric) done on June 2016 at an outside hospital for cryptogenic cirrhosis with hepatocellular carcinoma (HCC). He had received valganciclovir for 2 weeks previously for Cytomegalovirus infection. He presented with complaints of bleeding per rectum, two episodes on July 2016. His blood investigation showed hemoglobin of 6.8 mg%, total leukocyte count 100/mm 3 , and low platelet count. The patient was resuscitated and taken up for endoscopy. Side viewing endoscopy done the next day showed fresh blood coming from ampulla. Ultrasonography Doppler done showed a pseudoaneurysm arising from hepatic artery and was taken up for digital subtraction angiography with a plan of arterial stenting. During the procedure, pseudoaneurysm was seen arising from hepatic artery anastomotic site and he underwent hepatic artery reconstruction with inflow achieved from gastroduodenal artery with extension arterial graft and Roux-en-Y hepaticojejunostomy. The patient was extubated on the next postoperative day (POD). Vitals remained stable, and his nasogastric tube was removed on POD 3 and was allowed orally. Postoperatively, the patient had persistently low white blood cell (WBC) and platelet counts. Granulocyte-monocyte colony-stimulating factor (GM-CSF) was given and showed a rise in WBC count (maximum 3100/cumm) only and decline once it was discontinued. His platelet count remained low [ Table 1 ]. Hematology consultation was taken and advice followed. He had evidence of paralytic ileus which was managed by restricting oral diet. Contrast-enhanced computed tomography done showed dilated small bowel loops suggestive of paralytic ileus. The hepatic arterial flow was normal and minimal bilateral pleural effusion.
Graft versus host disease (GVHD) is a serious disease occurring posttransplant. Most cases are seen after hematopoietic bone marrow/stem cell transplantation where the donor cells recognize host antigens and start reacting against them. The initial organs to be involved are skin, gut, and liver. Patients can present with maculopapular rashes, diarrhea, or jaundice. Early diagnosis and timely institution of therapy may salvage these patients. GVHD is rarely also identified in solid organ transplantation seen frequently with small bowel transplantation. Cases of GVHD after liver transplantation are very rare. We herein describe a case of GVHD following a deceased donor liver transplant with a review of pathophysiology of GVHD in liver transplant.
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Different histological grading systems have been utilized for grading of skin and gut GVHD. However, hepatic GVHD are not graded histologically. Skin and gut GVHD are graded from 0 to 4. [1] 
Graft versus host disease in liver transplantation
Occurrence of GVHD is very rare after liver transplantation (LT) with about 163 cases being reported in the literature. The incidence varies from 0.1% to 2%. [2, 3] The pathogenesis of GVHD in LT occurs in three continuous phases. First is a pro-inflammatory state where host macrophages release tumor necrosis factor α and interleukin (IL)-1, resulting in increased host antigen-presenting cell activity. In the second phase, donor-derived T-lymphocytes present in the donor liver activate, stimulated by HLA/peptide complex interactions, resulting in IL-2 receptor expression and clonal expansion, ultimately leading to the release of pro-inflammatory cytokines IL-2 and interferon-γ. In the third phase, anti-host T-cells, especially CD8 T-cells, release granzyme and perforin, leading to further inflammation and promotion of GVHD.
Murali et al. reviewed the data for 156 patients with GVHD after LT. [4] The alloreactive donor lymphocytes engraft and proliferate in the recipient bone marrow and start an immune-mediated attack on hematopoietic stem cells, resulting in pancytopenia with relative sparing of liver function tests.
Median time to GVHD onset from LT was 28 days (interquartile range 21-38 days). Our case presented 8 weeks posttransplant. The higher the load of unmatched donor lymphocytes in the grafted organ the higher are the chances of GVHD. Major risk factors noted for the development of GVHD include older age, donor-recipient age difference >20 years, presence of HCC, younger donor age, any HLA Class I mis match, and glucose.
On POD 14 th , the patient had an episode of breathlessness and fall in blood pressure. He was started on ionotropic support and noninvasive ventilation. In view of sepsis, antibiotics were upgraded (meropenem and colistin) and antifungals added. His immunosuppression was withheld and continued on intravenous (IV) steroids. He also developed rash over his body along with palmar rashes [ Figure 1 ]. Dermatology consultation was taken and skin biopsy was done. His skin biopsy tissue revealed features of GVHD with presence of apoptotic keratinocytes, leukocytic extravasation, and basal cell vacuolization [ Figure 2a and b]. There were areas of papillary dermal fibrosis which was highlighted on Masson's trichrome stain [ Figure 2c ].
Skin biopsy features were those of likely GVHD with both features of acute and chronic feature. Because of his worsening clinical condition (POD 16 th ), he was intubated and electively ventilated and extubated after 3 days. In view of GVHD, he received two doses of IV immunoglobulin. GM-CSF was also given, but his WBC count remained low. Despite all supportive measures, patient's general condition kept on deteriorating, requiring high inotropic and ventilator support. Next day, the patient developed asystole, and despite all available resuscitative measures, he succumbed to his illness.
disCussion
GVHD is a grave complication occurring posttransplant carrying high morbidity and mortality. Occurrence of GVHD is universal in recipient of allogeneic bone marrow transplantation in the absence of conditioning or prophylaxis given before transplant. The reason is that the transplantation of lymphocytes/stem cells will identify antigens on the host tissue and cause donor T-cell activation, release of cytokines, leading to a cytokine storm. The released cytokines than attack various organs of the host commonly being skin, gut, and liver. Human leukocyte antigen (HLA) mismatching is the main cause of GVHD. Presence of extra antigen on recipient cells is the major cause of GVHD. National Institute of Health 2014 has recently given recommendations for GVHD grading and staging. [1] Diagnostic categories for histopathology reporting have been defined as no GVHD, possible GVHD, and likely GVHD. No GVHD means no evidence of GVHD on biopsy tissue. Possible GVHD is diagnosed in the presence of confounding factors Diagnosis relies on combination of clinical, histological, and serological findings. Histology of GVHD in liver transplant is similar to that seen due to hematopoietic transplants.
Patients with GVHD usually show donor lymphocyte macrochimerism, i.e., presence of both donor and recipient lymphocytes in recipient blood (>1% donor lymphocyte chimerism) in the recipient tissues (skin, gastrointestinal mucosa, peripheral blood), ranging from 1% to 80%. [5] High ferritin in GVHD patients was noted in a case series by Murali et al. in five patients. Our case also had high ferritin levels.
Prognosis of GVHD postliver transplant remains dismal with a mortality of about 85%. [6] The management of GVHD after LT is mostly derived from treatment of GVHD following hematopoietic stem cell transplantation. [7] The most frequently reported treatment regimen for GVHD after LT was high-dose steroids (ranging from 2 mg/kg/day to 20 mg/kg/day). [4] Extracorporeal photopheresis is effective in post hematopoietic stem cell GVHD but has only rarely been used for solid organ transplant-associated GVHD, with only one reported survivor thus far. [8] GVHD after liver transplant is thus a rare phenomenon. The resident lymphocytes in the donor organ are central to the pathogenesis of GVHD. The prognosis remains dismal despite therapy.
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